Molecular recognition of peloruside A by microtubules. The C24 primary alcohol is essential for biological activity.
Peloruside is a microtubule-stabilizing agent that targets the same site as laulimalide. It binds to microtubules with a 1:1 stoichiometry and with a binding affinity in the low-muM range; thereby reducing the number of microtubular protofilaments in the same way as paclitaxel. Although the binding affinity of the compound is comparable to that of the low-affinity stabilizing agent sarcodictyin, peloruside is more active in inducing microtubule assembly and is more cytotoxic to tumor cells; this suggests that the peloruside site is a more effective site for stabilizing microtubules. Acetylation of the C24 hydroxyl group results in inactive compounds. According to molecular modeling, this substitution at the C24 hydroxyl group presumably disrupts the interaction of the side chain with Arg320 in the putative binding site on alpha-tubulin. The binding epitope of peloruside on microtubules has been studied by using NMR spectroscopic techniques, and is compatible with the same binding site.